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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A method for receiving high frequency signals 
transmitted through free space, comprising: 

passing one or more optical signals, the one or more optical signals containing 
data and being composed of radiation of a plurality of differing wavelengths, through a 
diffractive optical element to form a plurality of signal segments, each signal segment 
having a different mean wavelength; 

passin g a portion of each of said one or more optical signals through a phase 

retardgL.and 

detecting data in each of said plurality of signal segments at or near a different 
spatial focal point. 

2. (Original) A method, as claimed in Claun 1 , further comprismg, before the 
passing step: 

transmitting each of said optical signals through atmospheric distortion at a data 
rate that is greater than one gigabit/second for each wavelength. 

3 . (Original) A method, as claimed in Claim 1 , wherein the dif&active 
optical element is a hologram, a zone plate, or combination thereof. 

4. (Currently Amended) A method, as claimed in Claim 3, wherein said 
phfljge retarder has an area that is less than an area of said di f&active optical element, 
wherein a first portion of the optical signal is passed through [[a]] s^ phase retarder^ 
wherein said phase retarder is located in at least a central portion of the dif&active optical 

5 element^ and wherein the first portion of the optical signal has a different phase than a 
second portion of the optical signal that is not passed through the phase retarder and 
wherein said first portion is the radiation in the optical signal that contacts the dif&active 

-2- 

PACE 5/30 * RCVD AT 1/9/2006 8:09:58 PM [Eastern Standard Time] « 8VR:U8PTO-EFXRF-6/29 ■ DNIS:2738300 " 0810:3038630229 " DURATION (mm-ss):08-22 



5 



10 



Ol/Od/2006 18:10 FAX 303S630229 



SHERIDAN ROSS 



121006 



Application No, 10/053.679 

optical element within a radial distance of a center of the dif&active optical element while 
said second portion is the radiation that contacts the diffractive optical element outside 
10 the radial distance. 

5. (Original) A method, as claimed in Claim 1 , wherein: 

m the detecting step, each of the plurality of signal segments is detected by a 
different detector. . 

6. (Original) A method, as clahned in Claim 1 , wherein: 

in the detecting step, the mean wavelength of at least one of the signal segments is 
reduced before the at least one of the signal segments contacts a detector. 

7. (Original) A method, as claimed in Claim 6, wherein at least one of the 
following conditions is true before a signal segment contacts a detector: 

the spot size of the signal segment is reduced by a lens; 
the mean wavelength of the signal segment is reduced by a lens; and 
S the intensity of a signal segment is increased by a lens. 

8. (Original) A method, as claimed in Claim 1, wherein: 

alter the passmg step and before the detecting step, the plurality of signal 
segments are reflected by a reflective sur&ce. 

9. (Original) A method, as claimed in Claim 1, wherein: 

the optical signal has a beam size at ati aperture of a source transmitter associated 
with the optical signal that is less than an atmospheric inner scale. 
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1 0. (Original) A method, as claimed in Claim 9, wherein the beam size at the 
transmitter is no more than about 10 mm. 

1 1 . (Currently Amended) A method for receiving high j&equency signals 
transmitted through fiee space, comprising: 

dividing an optical signal, the optical signal containiag data and being composed 
of radiation of a plurality of differing wavelengths, into a plurality of signal segments, 
5 each signal segment having a different mean wavelength; 

reflecting said divided signals tov^ards a plurality of spaced apart detectors: and 
detecting, with [[a]] said plurality of spaced apart detectors[[,]] data in each of 
said plurality of signal segments^ wherein each of said spaced apart detectors is located 
substantially at a different focal point, the focal points being at different positions along a 
1 0 common optical axis. 

12. (Original) A method of Claim 1 1, wherein each of the detectors in located 
in an end-to-end configuration relative to an adjacent detector. 

13. (Original) The method of Claim 12, wherein the longitudinal axes of each 
of the detectors are at least substantially parallel to one another. 

14. (Original) The method of Claim 1 3, wherein the longitudinal axes are at 
least substantially coUinear. 

1 5. (Original) The method of Claim 1 1, \^erein in the dividing step the 
optical signal is passed through a dififractive optical element and a first portion of the 
optical signal is passed through one or more phase retarders. 
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1 6. (Original) A method, as claimed in Claim 1 S» i^erein: 

the first portion of the optical signal contacts a central portion of the diffractive 
optical element and wherein the first portion of the optical signal has a different phase 
than a second portion of the optical signal that is not passed through the one or more 
5 phase retarders. 

17. (Original) A method, as claimed in Claim 15, wherein: 

said first portion is the radiation in the optical signal that contacts the dijQSractive 
optical element within a radial distance of a center of the diffractive optical element while 
said second portion is the radiation that contacts the diffiactive optical element outside 
S the radial distance. 

1 8. (Original) A method, as claimed in Claim 1 1 , wherein: 

in the detecting step, the spot size of at least one of the signal segments is reduced 
by a lens before the at least one of the signal segments contact a detector. 

1 9. (Original) A method, as claimed in Claim 1 8, wherein: 
the spot size is reduced by an inmiersion lens. 

20. (Currently Amended) A method, as claimed in Claim 1 1 , wherein: 
after the dividing step and before the detecting step, t he plurality of signal 

segments are reflected by a reflective surface after the dividing step and before the 
detecting step , 

21 . (Original) A method, as claimed in Claim 1 1 , wherein in the dividing step: 
said optical signal is focused with a diffiractive optical element 
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22. (Original) A method, as claimed in Claim 11, wherein: 
the optical signal has a beam size at an aperture of a source transmitter associated 

with the optical signal that is less than an atmospheric inner scale. 

23. (Original) A method, as claimed in Claim 22, wherein tibe beam size is no 
more than about 10 mm. 

24. (Currently Amended) An apparatus for receiving an optical signal 
transmitted through free space, the optical signal being composed of radiation of a 
plurality of wavelengths, comprising: 

at least one diffractive optical element for focusing radiation of different 
wavelengths at different corresponding focal points^ wherein said focal points are at 
different positions along the optical axis of said optical element, wherein said at least one 
diffractive optical element has a diameter that is greater than a Fresnel scale for said 
plurality of wavelengflis and a distance from a tranomitt^r. and wherein said focal points 
encompass a first area c om prising a first spot size or greater: 
and 

a plurality of detectors, each detector being located at or near a different one of the 
focal pointe and receivmg the radiation focused on the focal point corresponding to the 
detecto r, wherein each of the plurality of detectors has a photoactive area equal to a 
second area that iff l^^s than s aid first area, wherein each of said plurality of detectors is 
associated with a focusing element ifaat reduces the sp ot size of incident radiation to r^o 
more than s aid second area, 

25. (Canceled) 

26. (Currently Amended) An apparatus, as claimed in Claim 24, wherein: 
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said focusing elements each comprise a n immersion l^ng, wTierein one of said 
immersion lenses is located between each of the detectors and the at least one dif&active 
optical element to reduce [[a]] Ae spot size associated with radiation converging on the 
respective detector. 

27. (Original) An apparatus, as claimed in Claim 24, further comprising: 

a reflective surface positioned on a &st side of the at least one diffractive optical 
element. 

28. (Original) An apparatus, as claimed in Claim 27, wherein: 

at least some of the plurality of detectors are located in a hole in the at least one 
dif&active optical element. 

29. (Original) An apparatus, as claimed in Claim 27, wherein: 

at least some of the plurality of detectors are located on a second side of the one or 
more diffractive optical elements , the second side being in an opposing relationship with 
the first side. 

30. (Original) An apparatus, as claimed in Claim 27. wherein: 

the plurality of detectors are located between the reflective surface and the at least 
one dif&active optical element and along an axis of the at least one diffractive optical 
element 

3 1 . (Original) An apparatus, as claimed iii Claim 24, wherem: 

the at least one diffractive optical demerit has an obscuration and at least one of 
the plurality of detectors is located in a shadow of the obscuration with respect to 
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radiation having a wavelength different from a wavelength of radiation converging on the 
5 at least one detector. 

32. (Original) An apparatus, as claimed in Claim 26, wherein: 

at least one of the detectors is integral with the corresponding immersion lens. 

33 . (Original) An apparatus, as claimed in Claim 26, wherein: 

a plurality of the immersion lenses and a corresponding number of detectors have 
at least substantially parallel and collinear central axes and the central axes of the 
immersion lenses and corresponding detectors are at least substantially parallel and 
5 collinear with an optical axis of the at least one dififractive optical element 

34. (Original) An apparatus, as claimed in Claim 24, wherein an aperture size 
of the holographic unit exceeds the Fresnel scale. 

35 . (Currently Amended) An apparatus for receiving an optical signal 
transmitted through free space, the optical signal containing data, comprising: 

a first holographic element l ens for focusing radiation including a nnmher of 
different wavelenelhs. wherein each wavelength is focused to a different point: 
5 a number of detectors d e tec to r p o&itioncd to neceivc tlic focused r a diatton; and 

a number of second lenses ten s, wherein one of said second lenses is located 
between the first lens an d an associated -flic detector, the second lens reducing a spot size 
of the focused radiation after passing through the second lens. 

36. (Currently Amended) An apparatus, as claimed in Claim 35, wherein: 
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the cptical signjd indudcs r adiation of a plurali t y o f wavelengths and the first kns 

focuses radiati o n o f dififc r ent waveleiigtlis a t different fecal points and f urther 
comprising: 

5 a plurality of detectors, each detector being located at or near a respective focal 

point and receiving the radiation focused on the respective focal point. 

37. (Original) An ^paratus, as claimed in Claim 36, ^^ilcrein: 

the plurality of detectors are positioned at spaced apart locations along an axis of 
Ae first lens. 

38. (Currently Amended) An apparatus, as claimed in Claim 36, wherein: 
each of t he second [[lens]] lenses is an immersion lens and aiespcLlivc immersi o n 

lens is located between cac^h of - the detcctois and the fii ' st l^ns lu icducc a spot size 
associated with radialiuu converging on the coi T CSponding detec tor. 

39. (Original) An apparatus, as claimed in Claim 36, further comprising: 
a reflective surface positioned on a first side of the first lens. 

40. (Original) An apparatus, as claimed in Claim 39, wherein: 

at least some of the plurality of detectors are located in a hole in the first lens. 

41 . (Original) An apparatus, as claimed in Claim 39, wherein: 

at least some of the plurality of detectors are located on a second side of the first 
lens, the second side being in an opposing relationship with the first side. 

42. (Original) An apparatus, as claimed in Claim 39, wherein: 
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the plurality of detectors are located between the reflective surface and the first 
lens and along an axis of the first lens. 

43. (Original) An apparatus, as clamied in Claim 36, wherein: 

the first lens has an obscuration and at least one of the plurality of detectors is 
located in a shadow of the obscuration with respect to radiation having a wavelength 
different from a wavelength of radiation converging on the at least one detector. 

44. (Original) An apparatus, as claimed in Claim 38, wherein: 

at least one of the detectors is integral with the respective immersion lens, 

45. (Original) An ^paratus, as claimed in Claim 35, wherein the second lens 
is an immersion lens having an index of refraction of at least about 2.3, having a radius of 
curvature ranging &om about 400 to about 600 microns. 

46. (Original) An apparatus, as claimed in Claim 35, wherein the second lens 
has a radius ranging from about 200 to about 300 microns. 

47. (Currently Amended) A method for receiving high firequency signals 
transmitted through free space, comprising: 

first passing an optical signal, the optical signal containing data, through a first 
lens provided as part of a receiver t o form focused radiation having a first mean 
5 wavelengt h, wherein said first lens subtends at least about 50 microradians of a beam 

comprising the optical signal, and wherein at the receiver the optical signal has an angle 
of divergence of at least 20 microradians : 
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second passing the focused radiation through a second lens to form converging 
radiation having a second mean wavelength, Ihe first mean wavelength being different 
10 than the second mean wavelength; and 

detecting data in the convergent radiation. 

48. (Original) A method, as claimed in Claim 47, wherein: 

the optical signal is composed of radiation of a plurality of differing wavelengths; 
in the first passing step the first lens is a dif&active optical element; tiie focused radiation 
includes a pluraUty of signal segments, each signal segment havmg a different mean 
5 wavelength; and in the first passmg step only a first portion of tiie optical signal is passed 
throu^ a phase retarder. 

49. (Original) A method, as claimed m Claim 47, fmther comprising, before 

the first passing step: 

transmitting said optical signal through atmospheric distortion at a first rate that 

is greater than one gigabit/second. 

50. (Original) A method, as claimed in Claim 48, wherein: 

the first portion of the optical signal contacts a central portion of tiie diffractive 
optical element and wherem the first portion of tiie optical signal has a different phase 
tiian a second portion of tiie optical signal tiiat is not passed tiirough the phase retarder, 

5 1 . (Original) A method, as claimed in Claim 50, wherein: 

said first portion is the radiation in the optical signal tiiat contacts tiie diffractive 
optical element witiiin a radial distance of a center of tiie dif&active optical element while 
said second portion is tiie radiation tiaat contacts tiie diffractive optical element outside 
5 the radial distance. 
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52. (Originai) A method, as claimed in Claim 47, wherein: 

in the detecting step, each of the plurality of signal segments is detected by a 
different detector. 

53 . (Original) A method, as claimed in Claim 47, wherein: 
the second lens is an immersion lens. 

54. (Original) A method, as claimed in Claun 48, wherein: 

after the first passmg step and before the second passing step, the plurality of 
signal segments are reflected by a reflective surface. 

55: (Original) A method, as claimed in Claim 47, wherein: 
the optical signal has a beam size at an aperture of a source transmitter associated 
with the optical signal that is less than an inner scale. 

56, (Original) A method, as claimed in Claim 55, wherein the beam size is no 
more than about 10 mm. 

57, (Currently Amended) An apparatus for receiving an optical signal, the 
optical signal containing data, comprising: 

a first lens optical element f or focusing the radiatio n a set of different optical 
wavelengths in the optical signal at different locations alon g a first optical axis of said 
5 first optical element : 

a reflective surface for reflecting the focused tjptical signal set of different optical 
signals and forming a reflected set of different o ptical signals signal; and 

-12- 



PACE 1 9/30 * RCVD AT 1/9/2006 8:09:98 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-e/29 * DN1S:2738300 « CSID:3038630229 * DURATION (mm-ss): 08-22 



01/09/2006 18:13 FAX 3038630229 



SHERIDAN ROSS 



@016 



Application No. 10/053, 679 

a n^^yr^ ^^ of detectors. wherein a detector is positioned to receive each of the 
reflected optical signal s signal , the detectors d e t ecto r being located along the first optical 
10 axis betw e en the fii&l lens aiid the reflective surface . 

58. (Currently Amended) An apparatus, as claimed in Claim 57, further 

comprising: 

a number of second lenses, wherein a second lens is located between the 
reflective surface and the detector, the second lens reducing a wavelength of the reflected 
optical signal, whereby a spot size of the reflected optical signal is reduced after passing 
through the second lens. 

59. (Canceled) 

60. (Original) An apparatus, as claimed in Claim 59, wherein: 

tiie plurality of detectors are positioned at spaced apart locations along an axis of 
the first lens. 

61 . (Original) An apparatus, as claimed in Claim 58, wherein: 

the second lens is an immersion lens and a respective immersion lens is located 
between each of a plurality of detectors and the first lens to reduce a spot size associated 
with radiation converging on the respective detector. 

62. (Original) An apparatus, as claimed in Claim 59, wherein: 

at least some of the plurality of detectors are located in a hole in the first lens. 

63. (Original) An apparatus, as claimed in Claim 59, wherein: 
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at least some of the plurality of detectors are located on a second side of the first 
lens, the second side being in an opposing relationship with the first side. 

64. (Original) An apparatus, as claimed in Claim 59, wherein: 

the plurality of detectors are located between the reflective surface and the first 
lens and along an axis of the first lens, 

65. (Original) An apparatus, as claimed in Claim 59, wherein: 

the first lens has an obscuration and at least one of the plurality of detectors is 
located in a shadow of the obscuration with respect to radiation having a wavelength 
different from a wavelengdi of radiation converging on the at least one detector. 

66. (Original) An apparatus, as claimed in Claim 59, wherein: 

at least one of tiie detectors is integral with the respective immersion lens. 

67. (Original) An apparatus, as claimed in Claim 57, wherein the first lens has 
a focal length and the reflective surface is located at a distance firom the first lens *at is 
£5)proximately equal to 50% of the focal length. 

68. (Currently Amended) A method for receivmg an optical signal transmitted 
through firee space, comprising: 

first passing the optical signal, the optical signal contaming data, through a first 
lens to form a plurality of signal segments, each corresponding to a different median 
5 wavelength, wherein the first lens is a diffractive optical element; 

reflecting the plurality of signal segments off a reflective surface to form reflected 
radiation; and 
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detecting data in the reflected radiation at or near an optical focal point for each, gf 
ffift gi'pnal s egments. 

10 wherein the optical signal has a beam size that is le ss than a size of an inner scale 

in the vicinity of the so urce transmitter. 

69. (Original) A method, as claimed in Claim 68, wherein: 

in the first passing step a first portion of the optical signal is passed through a 
phase retarder, 

70. (Original) A method, as claimed in Claim 69. wherein: 

the first portion of the optical signal contacts a central portion of the diffractive 
optical element and wherein the first portion of the optical signal has a different phase 
than a second portion of the optical signal that is not passed through the phase retarder. 

7 1 . (Origmal) A method, as claimed in Cldm 69, wherein: 

said first portion is the radiation in the optical signal that contacts the dif&active 
optical element within a radial distance of a center of the at least one of a holographic 
unit, dif&active optical element while said second portion is the radiation that contacts 
5 the dif&active optical clement outside the radial distance. 

72. (Original) A method, as claimed in Claim 68, herein: 

in the detecting step, each of the plurality of signal segments is detected by a 
different detector, 

73. (Original) A method, as claimed in Claim 68, further comprising: 
second passing the reflected radiation through a second lens to form converging 

radiation having a median wavelength different from the reflected radiation. 
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74. (Original) A method, as claimed in Claim 73, wherein: 
the second lens is an immersion lens. 

75. (Canceled) 

76. (Currently Amended) A method, as claimed in Claun [[75]] 68, wherein 
the beam size is no more than about 10 mm. 

77. (Original) A method of manufacturing a detector assembly, comprising: 
forming an optical detector on an at least substantially transparent substrate, the 

optical detector being on a first side of the substrate; and 

fonning, on an opposed second side of the substrate, a lens, the lens having a 
5 lefiactive index such that a median wavelength of radiation passing through the lens is 
reduced. 

78. (Original) A method, as claimed in Claim 77, whwein the lens acts as an 
immersion lens. 

79. (Original) A method, as claimed in Claim 77, further comprising: 
providing a waveguide to provide electrical contact with the detector. 

80. (Original) A method, as claimed in Claim 79, wherem the substrate is 
contacted with a waveguide and the ground plane of the waveguide has a width rangmg 
from about 100 to about 1,000 microns, the conductor of the waveguide has a width 
ranging from about 5 to about 200 microns, and the distance between the conductor and 
the ground plane ranges from about 2 to about 100 microns. 
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81 . (Original) A method, as claimed ia Claim 79, wherein the substrate is 
contacted with a waveguide and the ground plane of the waveguide has a width of no 
more than about 2 mm waveguide, and the distance between the conductor and the 
ground plane is no more than about 50% of the width of the conductor. 

82. (Original) A method, as claimed in Claim 77, wherein flie curved surface 
has a radius of curvature raiding from about 300 to about 600 microns. 

83. (Original) A method, as claimed in Claim 77, wherein an area of a 
photoactive region of the optical detector is no more than about 10% of an area of the 
curved surface. 

84. (Original) A method, as claimed in Claim 77, wherein the second forming 
step comprises aligning the curved surface with the optical detector. 

85. (Original) A method, as claimed in Claim 81 , wherein the aligning stq) is 
performed by one or more of infrared microscopy , and mechanical metrology. 

86. (Original) A method, as claimed in Claim 77, wherein the second forming 
step includes 

engaging a mask with a surface of the substrate; and 
etching the substrate to form the curved surface. 

87. (Original) A method, as claimed in Claim 77, wherein the second forming 
step includes reducing a thickness of the substrate. 
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88. (Original) A method, as claimed in Claim 77, wherein in the first forming 
step a plurality of optical detectors are formed simultaneously on the substrate and in the 
second forming step a plurality of curved surfaces are formed sunultaneously on the 
substrate and further comprising: 

5 separating the substrate to form a plurality of discrete substrate portions, each 

including a optical detector and a curved surface. 

89. (Original) A method, as claimed in Claim 77, further comprising: 
bonding the substrate, including the optical detector and curved surface, to a 

second substrate. 
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